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Abstract 
This thesis examines the impact of population growth on economic growth by 
employing provincial data from China, Although the neo-Malthusian school 
believes the impact is negative, others believe the impact is either neutral or positive. 
Although the debate has been going on for hundreds years, there exist few satisfying 
empirical tests. The main empirical complication is endogeneity. First, there is 
simultaneity because population growth is also affected by income level and 
economic growth. Second, if relevant variables that affect both GDP growth and 
population growth are omitted, the regressions will be subject to the omitted 
variables bias. The special population policies in China provide us a unique 
identifying instrument to solve the endogeneity. Although the han Chinese have 
been subject to the one-child policy in China, minorities have been allowed to have 
more than one child until now. Because of this affirmative population policy, we 
could use the proportion of minorities in a province as the instrumental variable to 
identify the effect of population on economic growth. The regression results 
support the neo-Malthusian school. We find that population growth has a negative 
impact on economic growth for the post-1978 period, and this finding is robust 
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The relationship between population growth and economic growth has 
been subject to debate for hundreds of years.^ The most influential school of 
thought, or the Malthusian school asserts that given the limited resources in 
an economy, population growth hampers economic growth because of decreas-
ing returns to the labor input. The other approach, called the neo-Boserupian 
thoughts (Boserup, 1981), is more optimistic. It challenges the Malthusian 
model for treating technological progress as exogenous. Once technological 
progress is allowed to be endogenously derived in the model, the role of pop-
ulation growth on economic growth becomes neutral. 
Despite the theoretical debate, there is still a relatively small body of well-
tested propositions about the impact of population on growth. There are a 
number of early empirical studies, such as Coale (1986), Hazledine and More-
land (1977) and McNicoll (1984), and several recent studies, including Barlow 
(1994), Brander and Dowrick (1994), and Kelly and Schmidt (1994, 1995) 
which suggest a negative relationship between the two variables. However, 
the majority of the empirical analysis cannot prove a negative causal effect of 
iThe debate started after Malthus published his famous book An Essay on the Principal 
of Population in 1798. 
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the population growth on economic growth (Simon, 1989). A more accurate 
statement of the debate, which is in the influential survey by Kelly (1988), 
is that there is no well-drawn conclusion from the body of empirical tests. 
Although there was a surge of empirical growth literature in the 1990s, most 
of it is reticent about the effect of population except putting the population 
growth or fertility rate as a right hand side control variable. As stated in a 
survey paper by Temple (1999), the new empirical growth literature has done 
little to modify the conclusions made by Kelly. 
One of the difficulties for identifying any causal effect of population growth 
on economic growth is that population growth is endogenous itself. Endogene-
ity may occur for two reasons. First, population growth is influenced by eco-
nomic growth as well as influencing it. Economic growth can affect population 
growth because with more income, people demand better child quality, and 
thus lower fertility (Becker and Lewis, 1973). Endogeneity of this sort is well 
discussed in both the theoretical literature, such as Barro and Becker (1989), 
Becker et al. (1990), and the empirical literature, such as Temple (1999) and 
Wang et al. (1994). Second, if relevant variables, like education and institu-
tional policy, that affect both GDP growth and population growth are omitted, 
the regressions will be subject to the omitted variables bias. In general, it is 
difficult to solve the endogeneity problem with macro-level data because it is 
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hard to come up with any variable from the cross-country data, set, which can 
serve as an identifying instrument (Maiikiw et al., 1992; Temple, 1999). 
In this thesis, we test the relationship between population growth and 
economic growth drawing on provincial-level data from China. Using data, 
from one country can avoid the complication of international comparability of 
da,ta.2 More importantly, the unique population control policy in China, allows 
us to identify the causal effect of population growth on economic growth by 
using the two stage least squares. China started its one-child policy in 1979. 
Under this policy, each family is allowed only one child, and the second or 
higher-parity births are fined. The one-child-per-family policy, however, is 
only applied to the Han Chinese, and by way of affirmative policies, all ethnic 
minorities in China were allowed to have two or more children until the end 
of 1980s (Peng, 1996). In some provinces, like Tibet, there is no restriction on 
the number of children per family (Deng, 1995). 
This unique affirmative policy allows us to use the proportion of minorities 
in a province to identify the effect of population growth on economic growth. 
The proportion of minorities is a good IV for the following two reasons. On 
one hand, population growth should increase in the proportion of minority 
^This issue has been raised by many authors including Romer (1989) and Barro (1991). 
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population in a province in the one-child policy period. On the other hand, if 
we control for necessary variables that may be correlated with both the pro-
portion of minorities and economic growth, such as investment and education, 
then the proportion of minorities should not have any direct effect on growth 
except through population growth. 
The regression results support the neo-Malthusian school. We find that 
economic growth decreases with population growth, and this finding is robust 
across all empirical models. The finding suggests that the dramatic population 
control policy implemented in China since the late 1970s may indeed has helped 
economic growth.^ We also find that other variables in our growth regressions 
have coefficients that axe very similar to those in the literature. 
The rest of the thesis is structured as follows. In Section 2, we briefly 
introduce the population policies in China. We will discuss how birth control 
policies differ between the Han Chinese and minorities. In Section 3, we specify 
our empirical strategy. In Section 4, we introduce our data. set. In Section 5, 
we present our empirical results. Section 6 concludes the study. 
^This is a purely positive statement, which has ignored other positive/negative aspects 
of forced birth control policies. We do not intend to make any normative judgement about 
China's birth control policies. 
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2 Institutions and Policies 
China's population started to grow very fast in 1949, when the Communists 
won the internal war and established the new China, the People's Republic 
of China. Between 1948 and 1970, China's population grew from 465 million 
to 830 million. The fast increase of population was due to the recovery of 
the Chinese economy from war and the pro-demographic population policy of 
Mao Zedong (Jiang and Zhang, 1997). The increase of the population was 
even more dramatic during the cultural revolution between 1966 and 1976, 
when the country was out of control. In the first seven years of the cultural 
revolution only, China's population increased by 200 million. 
When Deng Xiaoping gained power in 1978, he started China's economic 
reform, which has led to the fast-growing economy since then. An equally 
important change, the change of the population policy started almost at the 
same time. Deng Xiaoping and his colleagues have views similar to the neo-
Malthusian school. In discussions of population issues, China's policy makers 
and scholars always refer to the limited availability of land and other natu-
ral resources, and output from land will inevitably increase by less than the 
increase of labor. Based on this logic, China, started its unique one-child-
per-family policy in 1979. Under this policy, one household is allowed only 
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one child. Households are given birth quotas, and births without a quota, or 
“above-quota births," are penalized. 
One unique aspect of the birth control policy is that it is an affirmative 
policy.4 The government has enacted tighter control over the birthrate of 
Han Chinese compared to minorities, who are normally allowed to have more 
children (Peng, 1996). In some provinces, like Xinjiang, minorities can have 
as many as four children. In rural areas of Tibet, there are no restrictions on 
the number of children minority families can have. In April 1984, five years 
after the one-child policy had been implemented for the Han, the Chinese 
government for the first time stated that there should also be birth control 
policies for minorities, but the policies should be less restrictive (Peng, 1996). 
More specifically, the new policy states that for those ethnic groups that have 
a population of less than 10 million, second and third children are allowed. 
Ethnic groups with a population larger than 10 million are subject to the same 
policy as Han. However, until the end of 1988, minorities were mostly allowed 
to have a second child (Deng, 1995). The Zhuang were the only ethnic group 
with a population larger than 10 million at the end of the 1980s, most of whom 
live in Guangxi. On 17 September 1988, the Guangxi provincial government 
^ There are many other affirmative policies. For example, minorities can go to colleges 
with lower grades than the Han, are subject to lower tuition fees, and enjoy a range of 
special subsidies from the government. 
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introduced the one-child policy for ethnic Zhuang families (Peng, 1996), and 
other provinces started to apply the same policy to Zhuang families in the 
1990s. By 1990, the population of Manchu, the second largest ethnic group in 
China, also topped 10 million, and they thus came under the authority of the 
one-child policy. To summarize, for most of the 1980s, minorities were allowed 
to have more than one child; even until now, more ethnic groups in China are 
allowed to have the second child. 
To implement the birth control policies, local (including community) gov-
ernments are given incentive contracts. This takes the form of fiscal rewards 
for fulfilling birth targets, and heavy penalties for falling short (Short and 
Zhai, 1998). Moreover, government officials may be demoted for allowing too 
many above-quota births in their community, which means that they will lose 
all future income and other benefits associated with government positions. 
Before going to the next- section, we would provide a more general picture 
of minority groups in China. There are total 55 minority groups in China and 
they distributed in different parts of China. There are total five autonomous 
regions^, 30 autonomous prefectures and 120 autonomous counties in 1999. 
5 The five autonomous regions are Inner Mongilia Autonomous Region, the Guangxi 
Zhuang Autonomous Region, the Tibet Autonomous Region, the Ningxia Hui A u t o n o m o u s 
Region and the Xinjiang Uygur Autonomous Region. 
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In 2000, Han accounted for 91.59 percent of the total population in China. 
The three largest ethic groups in China, are Zhuang, Manchu and Hui. In 
2000, the population of the three ethic are 16.2 millions, 11.0 millions and 
9.8 millions respectively. Zhuang families mainly lived in Guangxi, Yunnan 
and Guangdong. And Manchu can be found in Liaoning, Hebei, Heilongjiang, 
Jilin, Inner Mongolia and Beijing. Hui families can be found in 19 provinces in 
China as they are the most widely distributed ethic. terms of geographic 
distribution, there is large dispersion in the ethic groups. Among all of the 
55 minority groups, only 28 of them lived mainly in one of the provinces or 
minority national autonomous areas. Yunnan contains the largest variety of 
ethic in China. In 1990, there were total 46 different national groups, except 
Han, lived in Yunnan (Jiang and Zhang, 1997). For Tibet, in 2000, up to 93.89 
percent of population belongs to ethic groups. This is the largest proportion 
among all the Chinese provinces. The corresponding figure in Qinghai, which 
was ranked as second, was 59.43 percent in 2000. 
^They mainly lived in Ningxia, Gansu, Henan, Xinjiang, Qinghai, Yunnan, Hebei, Shan-
dong, Anhui, Liaoning, Beijing, Inner Mongolia, Tianjin, Heilongjiang, Shannxi, Guizhou, 
Tilin, Jiangsu and Sichuan. 
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3 Empirical Strategy 
In this thesis, we examine the impact of population growth on economic 
growth. To untangle the sources of economic growth, we start the analysis from 
an aggregate production function. To make presentations easy, we assume that 
the production function takes a. Cobb-Douglas form, given by 
y = A K " " ! / , (1) 
where Y stands for real domestic output, A stands for technology, K stands 
for capital, L stands for labor input or population, and a and P are capital 
and labor shares respectively. Dividing (1) by L, we can get the per capita 
terms, which we use lower cases to represent, or 
= (2) 
Taking the logarithms of (2) and, differentiating it with respect to time and 
letting "hats" denote growth of variables over time, we can derive the growth 
rate of per capita GDP, given as 
y = ak-\-{a + l3-l)n + e . (3) 
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where 9 = dlogA/dt represents the technological improvement overtime, and 
the population growth rate L is denoted by n. Equation (3) shows that changes 
in population growth or fertility can have an impact through the growth of 
per capita investment, k, the growth of population, L, or the improvement of 
technology. 
Equation (3) is just an accounting formula, which does not involve any 
economic assumptions. In fact, different models have different assumptions 
about 9 and n. Although we do not develop any theoretical model in this the-
sis, understanding the assumptions of these models will help us to understand 
the mechanisms for population growth and fertility to affect economic growth. 
/N 
The neoclassical model assumes that 9 and L are exogenous, and the capital 
A 
accumulation takes the form of K = sY—nK, where s is the exogenously given 
savings rate (Solow, 1956). The endogenous growth models relax the assump-
tion on technology, and allow 9 to be endogenously determined (Romer, 1990). 
Another recent literature introduces fertility decisions into the growth models 
and allow n and s to be endogenously determined (Barro and Becker, 1989; 
Beck et al., 1990; Wang et a l , 1994). In fact, Malthus had an endogenously 
evolving population growth in his original framework. 
The debate between the pessimistic and optimistic views for the impact 
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of population on economic growth is well documented in a survey paper by 
Kelley (1988). Economists who take the pessimistic view believe that popu-
lation growth affect economic growth in a number of mechanisms. The first 
mechanism is called the capital-shallowing effect, which means that popula-
tion growth lowers the capital labor ratio k, and thus lowers per capita GDP 
growth. In an extreme case, when K is fixed, y =(卢—l)n, and thus economic 
growth decreases with population growth when there are decreasing returns 
on L, or ^ < 1. The second is called the age-dependency effect, which means 
that high population growth results in high youth-dependency and thus re-
duces household saving rate, capital growth and GDP growth. The third, or 
the investment-diversion effect, says that rapid population growth will divert 
resources into non-productive activities such as health and education and thus 
dampens economic growth. The fourth argument draws on a different class 
of model, or the dualistic model, which was first developed by Lewis (1954). 
The dualistic model assumes that there is unemployment or underemployment 
caused by surplus labor in the traditional sector of developing countries, and 
thus fast population growth will exaggerate the situation and hinders the pro-
cess of development. 
Kelly (1988) also summarizes the counterarguments in his survey paper. 
First, population growth may have a positive effect when there are increasing 
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returns to scale. Specifically, if a + > 1, then n will have a positive effect on 
growth given the capital labor ratio. Second, population growth may not re-
duce savings and investment that much because individuals and firms have the 
capacity to respond flexibly to resource and factor supplies. Third, population 
growth may induce technological changes that drive economic growth. 
As asserted by Kelly (1988) in his survey paper, the most important fea-
ture of this debate is that there is no well-established empirical basis for the 
negative effect of population growth on economic growth. This statement was 
still valid when Temple (1999) had another survey more than ten years after 
Kelly's survey. People have found positive, negative, or insignificant effects 
in empirical research prior to 1990. After the seminal work by Barro (1991), 
a vast literature on empirical growth has emerged. Although many of these 
empirical papers put population growth as a right hand side variable in their 
regressions, they only treat it as a control variable (Levine and Renelt, 1992; 
Temple, 1999). More importantly, a critical issue about putting population 
growth on the right hand of a growth regression is that population growth is 
itself endogenous. The endogenous population growth (or fertility) has been 
made explicit in the theories by Barro and Becker (1989), Becker et al. (1990), 
and Wang et al. (1994)/ Empirically, it is an extremely difficult task to find 
7ln a time-series model, Wang et al. (1994) also show that population cannot be taken 
as exogenous in empirical tests. 
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an instrumental variable to identify the effect of population growth on eco-
nomic growth, because it is difficult to find variables in cross-country data 
that affect population growth but not economic growth (Maiikiw et al., 1992; 
Temple, 1999). 
This thesis tests the effect of population growth on economic growth by 
using a unique identification strategy. Since there is not a well-received model 
we can build our empirical strategy upon which, we follow the recent empirical 
growth literature and start from an ad hoc regression equation. According to 
Levine and Renelt (1992), although each paper uses a different set of right 
hand side variables, most papers have four variables, i.e., the initial level of 
real GDP per capita, investment share, the initial secondary-school enrollment 
rate and the growth of population. We include these control variables as well 
as other variables, which are denoted X. Also following the literature,^ we 
have the growth of the labor force share, life expectancy and the dependency 
ratio in X. The growth equation is given as 
Vit = 7i 几 it + XiiTh + Qt- (4) 
where the subscripts i and t refer to province i and period t respectively. We 
8To name a few out of a huge literature, see Barro (1991), Block (2000), Ehrlich and 
Lui (1991), Levine and Renelt (1992), and Mankiw et al., (1992). Also see the survey by 
Temple (1999) 
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hypothesize that < 0, i.e., population growth has a negative effect on GDP 
growth. Besides population growth, we also use birth rate to measure fertility. 
Following Brander and Dowrick (1994) and Islam (1995), we estimate the 
growth regression in a panel framework. We divide the total period, 1953-
1999, into several five-year intervals. The right hand side variables are either 
initial levels or five-year averages. For example, in the period of 1953-1957, 
the real per capita GDP was in 1953 level, the population growth (birth rate), 
the investment share, the growth rate of labor force share, the life expectancy, 
the dependency ratio and the primary school enrollment rates are five-year 
averages. 
The estimation of (4) is complicated because population growth or fertility 
could be endogenous. First, if relevant variables in X, which are correlated 
with both GDP growth and population growth, axe omitted, the ordinary 
least squares (OLS) estimation will be subject to the omitted variables bias. 
Although we include a number of variables in X, there still could be unobserved 
factors that are omitted. To solve the omitted variable bias, we employ the 
provincial fixed-effect model. 
Second, although we model economic growth as a function of population 
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growth, population growth is also influenced by economic growth. In order 
words, there is a simultaneity problem. Economic growth affects population 
growth because with more wealth, people want better child quality, and reduce 
the quantity children or fertility (Barro and Becker, 1989; Beck et al , 1990; 
Blanchet, 1988).To break the endogeneity caused by simultaneity, as well as 
omitted variables, we employ two-stage least squares (2SLS) to estimate (4). 
The key to using 2SLS is to find valid instrument variables (IVs). A good IV 
should be highly correlated with the population growth, but should not affect 
the growth of real per capita GDP except through the population growth. 
In this thesis, we use the affirmative birth control policy as the identifying 
instrument. In particular, we use the proportion of minority population in a 
province as the IV. As discussed above, although the han Chinese have been 
subject to the one-child policy, minorities have been allowed to have more 
than one child even up to now. Therefore, population growth should increase 
in the proportion of minority population in a province in the one-child policy 
period since 1979. On the other hand, if we control all necessary variables 
that may be correlated with both the proportion of minorities and economic 
growth, such as investment and education, the proportion of minorities should 
not have any effect on growth except through population growth. 




This thesis uses provincial data from China to test the effect of popula-
tion growth and fertility on economic growth. As argued above, the Chinese 
data is unique because China's affirmative population policy provides a nat-
ural experiment for testing the population-growth debate. Employing data 
from one country can also avoid two problems cross-country regressions are 
subject to. First, the measures in regressions may not be consistently defined 
across countries because different countries have different meanings for the 
same variable econometricians employ (Barro, 1991; Romer, 1989). Second, 
to put different countries in one growth equation, one has to assume that 
these countries have the same growth parameters or steady state. To validate 
this assumption, one has to control a lot of social and institutional variables 
and estimate a conditional growth regression (Barro and Sala-i-Martin, 1992; 
Temple, 1999). But, the conditional cannot be perfect since many social and 
institutional variables are not observed. Using data from one country can 
avoid both problems to a large extent, because the measures are consistently 
defined across provinces and the basic social and institutional structures are 
very similar across provinces. So, in our case, we can focus on the role of 
economic variables on growth. 
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The data, set consists of both demographic and economic variables. The 
demographic variables come primarily from the Basic Data of China's Popu-
lation (1994). It provides annual provincial population data, like birth rates, 
death rates and migration rates, etc. The economic data are collected from 
the book of the Comprehensive Statistical Data and Materials on 50 Years of 
New China (1999). It collects major annual indicators of all provinces cover-
ing the period 1949 to 1998.^° And for the data after 1998, the data mainly 
comes from the China Statistical Year Books. Combining these two sources, 
the whole data set covers the whole period between 1949 and 1999. Due to 
the vast missing data in the previous years, so the data set only covers from 
1953 to 1999. 
The starting data set consists of 31 provinces in China, but we drop three 
provinces from the starting data. First, Tibet is omitted where data are miss-
ing for the years before 1959. Second, Hainan and Chongqing are omitted as 
they were span off from Guangdong and Sichuan respectively in the 1990's. In 
total, there are 28 provinces left in the data set. 
Insert Table 1 here 
lOThe book consists of over 300 indicators and are presented in 16 sections, including Pop-
ulation and Employment, National Account, Investment in Fixed Assets, Public Finance, 
Price Index, Agriculture, Industry, Construction, Transportation, Postal and Telecommuni-
cation, Domestic Market, Foreign Trade, Tour, Banking, Education, Culture and People's 
Livelihood. 
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We report the summary statistics of variables in Table 1. All variables are 
either measured at the constant 1952 price, or derived using variables of 1952 
price. As seen from Table 1, the average population of a province in China is 
33 million, which is larger than the population of most countries in the world. 
Examining the data preliminarily, we find that, on average, the real per capita 
income in China grew at 6.48 percent annually while the population growth 
grew at 1.95 percent. The average fertility rate is 0.244 for the full sample 
period. The investment share accounts for 26.2 percent of GDP on average. 
The annual growth rate of the labor force share is 0.380 percent. The average 
primary school enrollment rates is 0.902. 
The data shows great heterogeneity in both economic growth and fertility. 
Shanghai grew the fastest with an annual growth rate of real per capita GDP 
8.33 percent, while Jilin grew the slowest with an annual growth rate of 4.50 
percent. Beijing has the fastest population growth in the past 50 years, at 
3.58 percent per annum, while Shangdong has the slowest population growth 
at just 1.30 percent per annum. Ningxia has the highest average birth rate 
(0.302), and Shanghai has the lowest (0.166). However, the birth rate varies 
significantly in Shanghai across years with a maximum of 0.526 and a minimum 
of 0.047. 
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5 Estimation Results: From Population Growth 
to Economic Growth 
This section systematically tests whether population growth (fertility rate) 
has a negative effect on economic growth. We first test the correlation between 
the two variables by using simple OLS estimates, followed by multiple OLS 
regressions. Fixed-effects estimations will then be applied. Finally, we employ 
2SLS to fix the problem of endogeneity. 
5.1 OLS: Simple Regressions 
In this part, we employ simple OLS regressions with the growth rate of 
real per capita GDP as the dependent variable and population growth or 
fertility rate as the only independent variable. As suggested by Kelly (1992), 
the simple regressions may be subject to heteroscedasticity. To account for 
heteroscedasticity, we use weighted regressions, with population, per capita 
GDP and GDP as weights respectively. We also use the robust option in 
STATA, which deals with heteroscedasticity of an unknown form. 
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Insert Tables 2a here 
Regression results are reported in Table 2a. The first column shows that 
the correlation between population growth and economic growth is sensitive 
to the weights we choose in the regressions. When we use the robust op-
tion or the population as the weight, the correlation is positive, though not 
significant. The coefficient on the population growth becomes negative and 
significant at the five percent level when we use per capita GDP or GDP as 
weights. However, the correlation between birth rate and economic growth is 
consistently negative and significant at the one percent level as shown by the 
second column. 
There axe a few reasons for the change of signs for the coefficients on 
population growth. First, the simple regression has omitted all other variables 
that could be correlated with both the dependent and independent variables, 
and as a result the correlation that we observe is not the partial correlation 
between population growth and economic growth. Second, population growth 
is also determined by economic growth. Third, there was an crucial economic 
regime change in 1978, when China started its transition from the planned 
economy to the market economy. China had a centrally planned economy 
before 1978. The central planning involved everything including production, 
2 0 
investment and population flow. If the central government allocated inputs 
such as capital and labor to certain provinces to build up local economies, then 
a positive correlation between population growth and economic growth may 
be observed. After 1978, China started to have a market-oriented economy, 
and resources are no longer allocated centrally. Rapid population growth may 
be harmful to the economy. So, we should observe a different relationship 
between economic growth and population growth in the reform period after 
1978. 
Insert Table 2b here" 
The divided samples show that the correlation between population growth/birth 
rate and economic growth changes after 1978 (Table 2b). Before 1978, both 
population growth and birth rates are positively correlated with the GDP 
growth in all estimations. However, after 1978, the correlation is reversed. In 
all specifications, the demographic variables have a negative effect on GDP 
growth. The findings that, in a market economy, population growth and fer-
tility hamper economic growth is consistent with those in the existing litera-
ture.^^ 
11 See Kelly and Schmidt (1994 and 1995). 
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5.2 OLS: Multiple Regressions 
As argued above, the simple regressions have omitted many important 
variables on the right-hand side of the growth regressions. We now add these 
variables and have multiple regressions. Following the literature (Levine and 
Renelt, 1992; Temple, 1999), the control variables include the initial real per 
capita GDP, the primary school enrolment rate, the investment share, the 
growth rate of labor force share, the log of the life expectancy, and the log of the 
dependency ratio. Except for the initial real per capita GDP, all independent 
variables axe also 5-year averages. We also use two dummy variables to address 
the missing values of life expectancy and primary school enrollment. The 
regression results are reported in Table 3a and 3b. 
Insert Tables 3a and 3b here 
Results in Table 3a show that after controlling for the variables that affect 
GDP growth, GDP growth still increases with population growth. The coeffi-
cient of the variable population growth is positive in all specifications and is 
significant at the five percent level for three specifications in Table 3a. The 
magnitude of the effect is also large. Similarly, Table 3b shows that after con-
trolling the same variables, GDP growth increases with the birth rate. These 
findings indicate that the omitted variables could have biased the coefficients 
22 
on population growth and birth rate downward in the simple regressions. 
Another variable noteworthy is the initial real per capita GDP, which is 
consistently positive across all specifications in the two tables. The variable 
is also significant between one to five percent level, depending on the speci-
fications. This finding contradicts the convergence theory of the neoclassical 
growth model (Solow, 1956), and the findings from the empirical growth liter-
ature (Barro, 1991; Levine and Renelt, 1992; Temple, 1999). 
Results regarding other variables are as follows. We use the primary school 
enrollment rate as the proxy for the human capital of an economy. Regression 
results in Tables 3a and 3b show that the primary school enrolment has a 
positive effect on growth, which is consistent with previous findings (Barro, 
1991). The investment share has no impact on growth as none of its coefficient 
is significant. Growth of the labor force share has a large positive effect on 
economic growth. Life expectancy is supposed to have a positive effect on 
growth. As people expect themselves to live longer, they will save more, and 
hence the economy will have more investment and faster growth (Zhang and 
Zhang, 2003). The results do not support such a hypothesis. Growth appears 
to decrease with the dependency ratio (Zhang and Zhang, 2003), as high de-
pendency ratios reduce the proportion of labor force. Our results support this 
2 3 
hypothesis. 
The results reported in Tables 3a and 3b support neither the Malthusian 
hypothesis regarding the impact of population growth on economic growth nor 
the convergence hypothesis of the neo-classical growth model. Again, these 
findings could be driven by omitted variable bias, or/and simultaneity, or/and 
the pre-reform regime of the Chinese economy. We will address these issues 
one by one. 
To address the potential difference between pre- and post-reform periods, 
we divide the sample into two subsamples, pre- and post-1978. Chow test is 
applied in order to give statistical support for this "cut-off". The Chow test 
statistics (distributed F(10, 222) under the null hypothesis of no structural 
break) are 7.50 and 11.22 for the independent variable of population growth 
and birth rate respectively. They are significant at the one percent level which 
reject the hypothesis of no structural break. 
Insert Tables 4a and 4b here 
To test whether the positive coefficient is driven by the planned regime be-
fore 1978, we restrict our multiple regression analysis to the post-1978 market-
oriented regime. The estimation results for the post-1978 period are reported 
2 4 
in Tables 4a and 4b using either population growth or birth rate as fertil-
ity measures. Consistent with findings from the simple regressions, for the 
post-1978 reform period, GDP growth decreases with both population growth 
and birth rate. The coefficient on population growth is negative in all spec-
ifications, and is significant at the five percent level for two cases. With one 
percent increase in population growth, real per capita GDP growth will de-
crease by 0.45-1.40 percent more. The negative effect on economic growth is 
even stronger for the birth rate, the coefficient of which is significant at the 
five percent level in all specifications. 
Contrary to the results using the whole sample, the results of regressions 
using the post-1978 sample now support the neoclassical convergence theory. 
The coefficient of the initial per capita GDP turns negative, and is significant 
in half of the cases in Tables 4a and 4b. Moreover, the magnitude of the 
coefficient is around -0.01, which is very similar to that found in Barro (1991). 
5.3 Fixed-Effects Regressions 
The longitudinal nature of the data allows us to control for possible unmod-
eled province-specific factors. To be more specific, the error term of equation 
2 5 
(4) could take the form of /i^  + eu, where /i^  is province-specific unobserved 
factor. The growth regression is given as 
Vit = Jiriit + Xit�+ "i + Ut- (5) 
An OLS estimation ignoring the error term /x^  is biased if the error 的 is 
correlated with other right hand side variables. A fixed effect model can solve 
such a problem. Essentially, the fixed effect model estimate the difference 
between equation (5) and its time-average. Since fj,^  is fixed, it is cancelled out 
when taking the difference so that we do not have to worry about the omitted 
variable bias. 
Insert Tables 5a and 5b here 
The results of the fixed-effect regressions are reported in Tables 5a and 5b. 
The results axe similar to OLS results in Tables 3a and 3b. All the coefficients 
have the same sign as those in OLS regressions, and overall the magnitudes of 
the coefficients are larger than the OLS estimates. For example, the effect of 
population growth is 0.91-2.11 for fixed-effect estimates, as compared to 0.57-
1.98 for OLS estimates. This indicates that even if after controlling for the 
omitted variables fixed for a given province, regressions results using the whole 
sample still contradict the predications of the Malthusian and neoclassical 
2 6 
growth theories. 
Insert Tables 6a and 6b here 
Again to test whether the positive coefficient is driven by the planned 
regime before 1978, we restrict the fixed-effect analysis to the post-1978 market-
oriented regime. The estimation results for the post-1978 period are reported 
in Tables 6a and 6b using either population growth or birth rate as the fertility 
measure. Consistent with findings from the OLS regressions, for the post-1978 
reform period, GDP growth decreases with both population growth and birth 
rate. The coefficient on population growth is negative in all specifications, 
and is significant at 10 percent level for four cases. The negative effect on 
economic growth is even stronger for the birth rate, the coefficient of which 
is significant at the one percent level in all the specifications (Table 6b). As 
before, the results of fixed effect regressions using the post-1978 sample also 
support the neoclassical convergence theory. The coefficient of the initial per 
capita GDP turns negative, and is significant in most cases in Tables 6a and 
6b. The magnitudes of the coefficient are similar to the OLS estimates. 
5.4 2SLS Regressions 
2 7 
As argued above, the OLS estimation may be biased, because the variables 
population growth and fertility rates are endogenous. In order to solve the 
endogeneity problem, we employ the two stage least squares (2SLS) method 
with the percentage of minorities in the population as an IV. In the first stage, 
we regress population growth on the proportion of minority population in a 
province, and generate a fitted value of the population growth. In the second 
stage, the fitted value of the population growth will be used as a regressor to 
estimate the growth equation because there is an important regime change, 
and our IV is only available in the post-1978 period, we restrict our 2SLS 
regressions to the post-1978 sample. As the minorities group of Zhuang and 
Manchu had came under the authority of the one-child policy during the 1990s, 
the data has been adjusted so as to treat these two ethic groups as Han after 
1989. 
Insert Tables 7a and 7b here 
The effectiveness of the 2SLS regression hinges crucially on the validity of 
the I Vs. A good IV should be highly correlated with the growth of population. 
The first stage regression results are reported in Tables 7a and 7b. These 
regressions show that both the population growth rate and the birth rate 
increase as the proportion of minority population in a province increases. The 
coefficient of the minority proportion is positive and significant at the one 
2 8 
percent level for most specifications. Our results indicate that the one-child 
policy is indeed effective in reducing the fertility of the han Chinese relative 
to minorities. 
Insert Tables 8a and 8b here 
The 2SLS regression results are also consistent with the hypothesis that 
economic growth decreases as population growth or birth rate increases (Tables 
8a and 8b). The coefficients on population growth and birth rate are all 
negative and axe significant for half of the specifications in the two tables. 
Moreover, the magnitudes of the two coefficients are much larger than the 
OLS estimates in Tables 4a and 4b. With one percent increase in population 
growth, economic growth decreases by 5.50 percent, compared to mere 1.40 
percent from OLS estimates. The coefficients of the birth rates are overall 50 
percent larger than the OLS estimates. The coefficients of other variables are 
similar to the OLS estimates. 
Insert Tables 9a and 9b here 
More specifically, there is not one uniform policy for family planning for 
the ethic minorities. There exist variations among provinces, between urban 
and rural areas. To gauge the fuller effect of these policy nuances, we will 
2 9 
include the variable of the proportion of agricultural population in the 2SLS 
regressions. The first stage regression results are reported in Tables 9a and 9b. 
Again, the coefficient of the minority proportion is positive and significant at 
the one percent level for all the specifications. This indicates that the one-child 
policy is indeed effective in reducing the fertility of the han Chinese relative 
to minorities by considering the rural effect. 
Insert Tables 10a and 10b here 
The 2SLS regression results are similar to those in Tables 8a and 8b. Both 
population growth and birth rate have a negative and strong effect on economic 
growth as more than half of the specifications are significant. With controlling 
the proportion of population living in rural area in each province, we still draw 
similar conclusion. 
To summarize, our regressions show consistently that economic growth 
decreases with population growth or birth rate for the post-1978 sample period. 
This finding is robust even if we control for endogeneity caused by unobserved 
variable and simultaneity. Our findings support the Malthusian prediction that 
population growth is detrimental to economic growth for a developing country 
like China. Other regression results are consistent with the main findings of 
the growth literature. 
3 0 
6 Conclusion 
In this thesis, we examine the impact of population growth on economic 
growth by using a data set of 28 provinces in China. We employ the fixed effect 
model and the 2SLS to break the endogeneity problem. We find that both the 
population growth and the fertility rate have a negative impact on economic 
growth in the post 1978 period and this finding is robust for all empirical 
models. Our finding provides some new evidence that shows the negative 
causal effect of population on economic growth, as asserted by Malthus. 
China started its unique population control policy in 1979, with the aim 
of stimulating economic growth. Our study is among the first to evaluate the 
effect of this policy. While the birth control policy have many negative aspects 
to harm welfare, and there are other policies that can also control population, 
the one-child policy may indeed has contributed to the fast economic growth 
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